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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To obtain easily an organic EL element in which the color purity of the blue color luminescence 
is improved, by controlling the optical membrane thickness from an anode to a cathode, in a specific 
structure of element. 

CONSTITUTION: This organic EL element is composed of a substarte; a high refractive transparent 
electrode; an organic multilayer; and a cathode. As the substarte, a material having a transparency, and 
the refractive factor 1.6 or higher, especially 1.9 or high, is preferable. The total optical membrane 
thickness of the electrode and the organic multilayer is necessary to set that the strength at central 
wavelength X of the EL luminescence generated from the organic multilaye having the refractive factor 1 .6 
to 1.8 is reinforced. The electrons poured from the cathode, and the electron holes poured from the anode 
are combined each other, so as to produce an exciting condition of the molecules or polymers of the 
luminous material, and outputs the light and returns to a base condition. The difference of the refractive 
factors at the interface of the substarte and the high refractive factor of electrode is preferable to be 
large, but as the width selectable practically, it is favorable to be 0.2 to 1 .5. In such an element, by 
controlling the optical membrane from the anode to the cathode, an organic EL element in which the color 
purity of the blue color luminescence is improved can be obtained. 



LEGAL STATUS 

[Date of request for examination] 1 3.05.1 997 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 



2846571 
30.10.1998 




http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAAopaWFaDA407240277P1.htm 



10/8/2003 



mi oi xi 1 / 1 



a9>B*H*#tf (J P) <12) ffr 



<4&)fcfr0 *dUHfKl99S»lBl3B 



01)1*8*3^ 

g§2846571# 

<24)S*»0 *&KtfMJ988) 10*300 



HO SB 33/12 

COQK 11/06 6 1 0 

HO SB 33/28 



PI 

H0 5B 33/12 

C09K 11/06 

H0 5B 33/28 



6 1 0 



(22>£H^B 

<65)fc8#** 
(43)&M0 



-27853 
¥JB&6¥U&94)2/32S0 

^7^(1995)9^120 
^9^(1997)5^130 



(73)»B«£* 000183646 

^^^rai^i^ 3 t m i e m 

CT2)!fci*W SQiH JOB 



sat ux£ am 



<5$)#**& #W ¥5-343183 (JP, A) 

&m ¥4-237993 (J P. A) 

im ¥5-3081 (JP, A) 

ttft ¥6 -275381 (JP. A) 



©4) ift&ozm *mx>i'*ha)i>3i*?iz>xm¥ 



i 

(57) tff^ft&ttQ] 

ho*> *?4s>*4>3M>eftA (CCC, At*4 4 0 
--4 9 0 n in. 500-550n mR06 0 0^6 5 0 

tc , C (nd) t + (nd> , ) t?&3*i, *>^3t 4 
y/,U{nd), +(^1) )= <2m 
- 1 ) % 

CfcftiU < a d ) , i »«»H^BCP^Bg. <n 
d > 2 l^lg@»Tli3S^gei<Djfe^^. ml* 1 ^ 1 0<P 

gas. niaMrfr dua9irc&&. )^=£^co 



2 

A i*4 4 0 -4 9 0 n in. 500-550n m%tf6 0 

[IStfJf 3 ] £Ibfc£SSfl** t < i\ d ) , + ( in d ) 
a + < n d > « } *C^Sn. 4 */A ( < n 

d»,+(ad)j find), ) =2m*Xtt <2m 



http://www6jpdl.jpo.go.jp/Tokujitu/tjcontent.. 7%3f%3f=7;9%3a8%3e////// 03-09-17 



mi oi xi 1 / 1 



3 

- 1 ) * 

t tctd L, % { ii d > , \tm&&®m<Dl£¥!m. < n 
d ) , imwn&o>1ft¥&m. (nd), t*?5J§M£T 
im<Djt¥m&. rntil-1 n\Z®ftm, d 

[ IS** 4 ] gtS/i5M^tiTifeS/^^©/W^ 
6 ft £ W&x ui?hD^U^>Ag 

i* * ? ■b>A©4M>»fi* (CCt. A it 4 4 0 -4 9 
0 Q) a , 5 0 0 -5 5 0 ii m&P 6 0 0-65 0 n mJ; 

[1S#3I5 ] a§t#5*JS# ( ( n d > , + < n d > 
. ) tftSn. 4*/ A C <ud> , + <n 

d) , ) = 2marXl* <2oi- 1 ) * 

CfcttU ( n d > , IfflRMIMWDI. < n 
d), l£M*tt0*4ttM, ml*l^l04>&& n 

[lS*Jf 6 ] SS/ISBSMiTtftS/jS^SiB/HIR 
*S»/IW&* 6 ft *W#x u * h a * * * v * ^ 

?«>XCE>«MittAA <CCT\ A 1*4 4 0-4 9 
0 n m, 5 0 0 -5 5 0 n m&0'6 0 0-6 5 0 mm J: 

[SB** 7 ] £St#5a»# ( ( ft d > ■ + < u d > 
. ) C^$n. *03* C (nd) , + (n 

d > j J = 2m«:Xl* <2ni- 1 > jr 

cfcttu < n d > , \m&&mm>itfrW!M.. < n 
d) , immn&<»$&&m. mux -io<ofs& n 

Ml. 2. 4Sltf6S ag>Wttxu»hajls»yb 



1*1*28 4 6 57 1 

[ ig*Ji i o 3 wtt*B wajEaftttswm mm 

Att440^490nm, 500^550nmW60 
0 -6 5 0 n m > (C*tt*^*J«£lifctt*g£ga 

10 [000 1 ] 

(fit* WA E L i> Z>o 

[0002] 

20 m^tts(c^«^*-i L & ox<ovmtmmstix 
/tB44*Ataa»/iap*tt ^o*ww> ^(^>a^o6 txx 1 * 

[0 00 3] CCDJ:^fti5«EL«W*$^"Ca:. 

0 - 6 0 n mKBttCT. ft*^W«>fch<ra ->/cft W 
3»M*Snt:<,»* <4tlB¥4 - 1 3 7 4 8 5^£fB) 0 

«r^utri*& # *fe, e^«sw«>iiaj9«rMf0i/. ft* 
50 r<c. jtafl^^dn^ji^cci^SKwra^snr 



http://www6jpdljpo.gojp/tjcontentdbenjp..7%3f%3f=7;9%3a8%3e//W 03-09-17 



IHI 01 XI 17 1 



5 

<4$B3¥4-328295^£$g> • 

[0004] o^i/^6. cn^c-m«tctec^cii, 
Brett, e^^<Di*ii**aarr*c: &*wc*& 

4TCc>* (4ffl¥4-3 348 9 5*£tt> • (/4>l,fe 

WWffc^±©«£rH«fk*fcE L^^nTC' 
£ <4*WP5-96 4 0 74|> 0 UfrlsttifiS. COix. 

[ 0 0 0 5 ] tt#, M!fBtg/fflWf*S/»*»B/« 

^ ( »> t&. d= k - * • A/2 <ccr\ XfigftA 
3tVCl»4 <**WF2-4 66 9 5^£IR> . COttfff 

wmmsmcs>zt\u*%.tj:t,>. ±x^m^z - 4 6 

6 9 5«tf*Ctt, *&m<D£*>tC. mmSkLWBLt 
aW*ttt«IHlrr«4TttBi«>TO€RiMtttt/t:Bia 50 



4*1*2 8 4 6 5 7 1 

6 

[0006] 
[ 0 0 0 7 ] 

^w^tm&&M&£<D&$w&&m&> < 2 > m 

^st7^Ai)s£. < 3 > «^OT*HrF«kB/S9W 
£!i ft* 0 ft* 3 tl* E L *tt>ig^3 ftfc&»£ IdW * 

[0008] Ttt*>*, ( 1 > mL/&mtt 

»i. fi*r*1.6^1.8COI5«^lB»<fcO»^r*EL 
*co»ftA <CCTT\ Att440M90naa, 50 0 
-5 5 0 n m&tf 6 0 0-6 5 0 n m«fc0**3ft 

4t**4r4«EL*+ ( 1) . <2>£«K/i£® 

ivc**o ) tztov&mtzte&tzxiic&fcstix 

lt**W5^. ®*f*i, 6 -l. 8 cwgftl|Pe^«fc Dft^: 
f^ELAMRffA (CCX\ \it±&tmox'*> 

tzft&t'fzm&ELm* i3i <4> e^/<s 

MELX7--C«9r. 3awSSiW*^HtB4<Z)&lt* 

EL4M)KftA (CCt. AlttfiiPOt?**. > cc 
fctf ^><t ^ ^gft^ $ tiX 6 C L «: ftft 



http7/www6Jpdlj*po.gojp/tjcontentdbenJp..7%3f%3f=7;9%3a8%3e//W^ 03-09-17 



nil oi xi 1 / 1 



<4) 



[0009] #£^OW#E ( 1 ) te, H 

fc. ^#H*i§0!S®i. ±ffi«WS»r*i. 6 feHT©«® 

*Ui»Jg*r**l.8teLh. *Hc«f*0<ttl.9W±TJb 

(4 eVtLh) Sf«£Mttft. MAI* I TO, 
ZaO. SnO». CuIttWWfe, S#fWi.8 

ti. iffiSSttBiJSS^^'^ ? * l ) > ^fr <£<£#&cc 

< 4* 5 0 ^ ULt . £ 0 *f* 0 < t* 7 0 KJ^LUgtir & <> * 

4t/A ((nd), + {nd)J 

4w/A ((nd), + <nd> * ) 

UV tCM,»x. mt*l-l 003*8:. nftRlrfe d 
tiMff, Al«r22±HlVCfc*. IfeC ( I > , <II> it 

iM^aafrwKjQStfn*. <«tt*s 30 

&«>Jgifr30 < <tt«&R0JSftr*> ©IS^iiSC <II> 

[0 0 1 1 ] WC, *$OT®W»EL«* (2) Rtf 

Si*. S«*i.Sfel£««c»Ja*r*€:*'4'6.*B±a«» 

4»/A (tnd), + (nd), 
Xi* 50 



4*1*28 4 6 57 1 



8 



OA. U*0A, A! /A I, 

o, . a. #±a*w**#¥W'&n*. tttt 
ska*. mkv&&**zcttc**>* tmrzct 

&T#*f * < . JPitif 1 0 n m - 1 « m. fttc 5 
0-2 0 0 n m<Oimmr* Ul: 
[ 0 0 1 0 ] *£W>W«E LS» C 1 ) CCfet»-CI*, 

«r. B#r*1.6-1.8<Dlt#£a&<fc0f^T*EL# 
«*M?*S A K h®&&¥&& $ ft * J: ^ UliSnlf * 
C£#WS*C**. CC'C. Att, #EWfe**a«?IB^ 
tt4 4 0 -4 9 0 n m % ®BW&&«50 0-5 5 0 n 
m. ^^^4*6 0 0-6 5 0 n as ^ 651^13 
r«*>*, WtS^S^Wfc^SW* (ft 

<J ) » , *JB*H4^M0#5SKJ?£ ( n <l ) , it 

fc«^ cn*>©^at*ie«a? c (n<i> , Mud) 

I = 2mx • - • < I > 

= (2m- 1 ) «r - - (ID 

«^.4#T iO t . 2rO t , 2nO, SiO, Sd O 

ccjaWfrWSft^fete^B-cab*. 3 etc, 2 ii S. 2 
nSSe, 2nTe. GaN. InGaN, A 1 N, B 

Xit. nCfltlEL*?- C 1 3 «>?mirrteiMtBfljoa 
[0 0 12] *«W<DW*EL3ft^ C2) CC^><Clt, 

«©ife5tJW«: (nd), , <n 

cn^co^Shfe^iP t (nd), + (rtd) a 
+ < ii d > , ] ^ 



^ (nd) , ) = % m k 



(ill) 



http://www6.ipdl.jpo.go.jp/tjcontentdben.ip. .7%3f%3f=7;9%3a8%3e////// 03-09-17 



fill 01 XI 1 / 1 



(5) 



4 */A ( ( n d ) , + ( n d > , + (nd) 



(fcrcu a, in, nstfdit JjatHor-A*. ) 
©Rflfe«:»A:rJ:^K:ag3ESn*. ±§£3 (ill), (I 
V) tiWfcELfc* C 1 ) V>&£tR\&tcte®&&cm 

[0013] WISE ( 3 ) Kfcl^ti*, 15 

eamriteJi £ muss* ©OTr t; 

4*/A ( (nd) , + (nd) 

Xi* 

4t/A C (nd) t + (nd) 
CfcttU A, ni, n&tfdti, ±&aaSR',r'<&£o ) 

<z>K^^A:r^^tc^3n^o -tia?c <v> , <v 

< (^Jg<DJg^^> <7>*S^« (V) d\ *fc*©2*G> 

4*/\t ((nd), Mnd), 



#1*2 8 46 57 1 

10 

) = < 2 in- l > it 

- • • (IV) 

£ELjfc<D4M>«&A (CCt, Att±ffi±Ht;'C* 

^did), . £HfiSS0ft¥l»K (nd), <hC,fc 
«S£. cn^-^^e ( (nd), + (n 
d ) , ) 5*C 
) =2w* - • • <V> 



) = (2 m- 1 > k - - • <vi> 

<0M*We*** * t, c*>*o c<oz*> wssic \t % 
] = ( 2in- 1 ) k - • (VII) 



4*/A» ((nd), + (nd) 
CfcttU in, ii&O'dtf. _bl2i|5Cr'$>^ ) OBH 
±sa^<vn), <viii> tcfc 
t-C. At RtfA,**. Wfe<Z>*B£t*4 4 0-4 90ft 
in, ®e^^i*5 00*»&50nm. Stents £i* 6 
0 0 -6 5 0 ii mJ: 05giR3n&#. sffyofe—Stlsfr* 

4*/A t ( (nd) t + (nd) * 
4tt/A, C<nd) t +(nd), 



+ <i\d) 



J = £ in * • • (VIII) 
*<*C*>J:C'o £tc* 5$ <vii) t cv!n> l* v UMMSEL 

<&flKWg*r$> CCC>j*<Dm£l£l£, 



It. A, = A, 

(nd), =A/4t^. CCOiS^. EL# 

( 2 3 atx ( 3 D <»«toft*. ±ia < 1 ) ( 2 ) vm 
t, - 6 tt*t§.«5U: 0 0 a -Cft * C & 1*91 6*?* & . 
[ 0 0 1 5 ] 5 *%9ft>W«E Ltt* C4 ) it, 

it. gyiaw^E l*» c i ) r-Sft^ofc^i^i;^ 

4t/A C (nd) » + (nd) 

Xtf 

4^/A ( (nd) t + (nd) 



) = Zmx • • • (IX) 
+ <md) , ) = <2in+ I ) 7f 
♦ - - <X> 

«jB*fi4TiftiBK:«. ae£&»cE>sre 

m^CaF, . MffF, , L i F^li'<?>^ 
*7 9fbM»6tt^JBit. B*f*^l,4fc»TiJaO, ftf 

COIIfRE LS^F ( 4 ) (CM-rit. i6^*/HiTi&Si 

c*c. Aitms^Pior^^. ) icwi 

CC. ««^SSM[>j^JR9€: (nd), . &^ffi®<7>2: 
(did), + (nd), 



) = 2 m it 



) = (2m- 1 ) rt 



(V) 



(VI) 



http://www6.ipdl.jpo.go.jp/tjcontentdben.ip. ../%3f%3f=7;9%3a8%3e////// 03-09-17 



iHIOIAI 1 / 1 



(€1) 



1*1*28 4 6 57 1 



(fcttU 



11 



12 



om&mtc-r £itam2tiz>o Jtia^ <v> , < v 
i) <*> *«elj£f c i ) (Dm^tmmm^mco 

[ooi6] x(c % i&m<Qii&E tm* t n - 

PS. < 2 > ^-t- 1 2 ) Sfei»JS*fttTilfeS 
iCDWBL < 3 > ( 3 ) *>!§£:. SEtfHiTifcJs £ 
^«^i<D^ffi, ( 4 ) ( 4 J OUd, ifeilftti 

C<&flSB^4*tt*J»r*<Z>ll {^fflB«r^tr^r^e 

«Bt*. ft?Sl/<ttG.2-l.&tr'&*. fcfc, *»WU\ 

m<.*&ct&m#tz>t><DX'Utt\.>. co>&i>zmmt 30 

[0 0 17] ctxuML,. *^<&«iEL3§HH*, fa 

Y 1 

\ 

C - C H - A r - CH = 

/ 

Y 1 

[0020] (s£*» Y l -Y< It. *n«VkW5C 

wsati^ecDT^*^. JK«»i-e©7;ua 

Bft0M5&t6 - 1 8<?>7 Bttab^c^m 
&£*tt 0 cct, iB»St*W3ftfti -eor^+ju 50 



{ L ) iE?ltiti30IJftJS/'&£J3 

{ 3 ) fc*g/«F-fcAPB 
(4) W«4Me#H/«*B 

( 6 > tAm^m^m am/tt^mm 

[0018] *«ll!K*ft»-a£, CG>«fc*fc«fiM51rtR 

fcSfcf&CiKJ:^ K*lS£Sg&,fc0l&£T£EL 
<ccr-. Ai*ma&Fio'C*>£, ) tc 

MI&<9'Cl«'CtJ:i**i. ^<OHi±i.6-i.8<DS5Stc 

Entente , fsmjutJEKtfmwm * 0 je?l^ sa^i 



[0019] 

[fki] 



/ 



(xi) 



(XI) 



^7^^ ^S. KSIk 6-20 o>T «J - A * * f * i< 



http://www6.ipdLjpo.go.jp/tjcontentdben.ip. ../%3f%3f=7;9%3a8%3e////// 03-09-17 



mi oi xi 1 / 1 



4*1*2 8 4 657 1 



13 



14 



t><DB&mm-Vbffi$rCi>l:l.>. Y 1 -Y< 

it. m-Vi>. 2tcE.l>L£8tt^Xi,*Xt>*< . Y* <t 
Y ! WY' iY 1 E<,>Kg&UCC*£&<!;*^U 

l'. Ar^g^7 X ^u>lo>i^. Y 1 -Y' ii, 10 

Y • Y 8 Y 
i I 1 
A'-C-C-A'-Q-A'-C 

[002 2 j cat*, a 1 kt&m&z<<Atimte<Dm7Z 

&6 -2 0 V>7 'J - U >S3?Jt^ffi(Z)1l§i5t^lS^S 

A 4 I«llk^^^Bft€r>.«KK6^2 0CDrU 
-^SXit-fflC^g*dS^2^«:n<ro Y' XW'Y 

s^^fo vfc. y } , y* ti, m~*ct>mtt*>x*>j: 



IttltchOX&Z. ) -H»5C (XII) 
A-Q-B • - • (XII) 

ra—c*>->TfclWr-?r4>J:<, Q«*a**W*~ffi 
£**st. ) (xni) 

[002 1 ] 
Ut2] 

* y 8 

I * • * (XIII) 

- C - A 1 

l#<t*Wl/&t>7*.s>Jl'£'C*6. Y* ^S-SfcgiiA 

^tt^<. EIWCY 0 4>«fe£t*A' <t$5^ 
L/C. fi^U<JiTttfP©3W«Xt*^JIJ54».ttU 

[0023] 

Hfcsj 



http://www6.ipdl.jpo.go.jp/tjcontentdben.ip. ../%3f%3f=7;9%3a8%3e////// 03-09-17 



ffllOIXI 1 / 1 



(a) 4S!*28 4 6 57 1 

15 16 
- C H i - * -CH,CH» -, -CH-CHi 

I 

C H . 



I 

CH.-C-CH 



-CHtCHiCHi- 



- O - , -O-CO-0-, -OCHiCHtO- 



l 



-CO-CO-, -0-<§)^-\O)- 0 - ■ -COCHiCO- 



I 

CH 8 



-CO(CHi)tCO-. 



-ck,-(0>-(0>-<0>-cb,- 



[0024] & x&mi Z C t&VZ ho C<J>&>> K# 30* 
Z>. oSO, -§S^ (xr) 7J*-flS* <xii)t'&<*n& 

X 




tl**o «fctt» <**h# 

1 0 0 2 5 1 

[ft4] 



X 




tO 02 6] MttittiMU pit 1-30? 



http://www6.ipdl.jpo.go.jp/tjcontentdben.ip. ../%3f%3f=7;9%3a8%3e////// 03-09-17 



HI 01 XI 1 / 1 



4*1*28 46 57 1 



17 



18 



ccx\ feoawcawu*. ±ffiJfi&^«5SStK ttxom 
^ * * fctf^ ^ £ ft** * C t *rE£T* fc 

>v f -8 *)s-)l> ffiSS, fc'*<2-^^-8 

?-h> t;u*^*a**!>k, i-n < 8 - 



[0027] ±!2^SCC'^.^^<h ortt, PUtt^. 

JBKt £<7*fli#t* tgtcmmicmi* ire gift <t ufc© *> . 
cn^Afy^-^v tie j: g wSSfk i/ tr^err * c 
i#*cs*o B«ia — flsss (xi> -cxm>r'ifs$ft*&# 

[0028] 
[<b5] 



http://www6jpdljpo.gojp/^ 03-09-17 



nil oi xi 1 / 1 



(11) 45i*2 8 4 6 5 7 1 

21 22 



[003 0] [<b7] 



http://www6.ipdl.jpo. go.jp/tjcontentdben. ip.../%3f%3f=7;9%3a8%3e////// 03-09-17 



mi oi xi 1 / 1 



c ■ 



t - Bu 



(12) 

CH* CH* CHi CK» 



#1*28 46 57 1 



24 



CH, CB, CH, CH, fc=£' 



O 



C*CH 



CINC 



CH, 
CH, 



i-Pr 



HO 



[003 1] 



40 [ft8] 



http://www6.ipdl.jpo.go.jp/tjcontentdben.ip. ../%3f%3f=7;9%3a8%3e////// 03-09-17 



Ml 01 XI 1 / 1 



(13) 



#1*28 4 6 57 1 



26 



OCH, 



H»C 



fl.CO^OCH, / — s, 

.ci.o 4<>e-ci^«-c O&T 



/ \f)V i-Pr 

Cfl»0 t-Bu DCH, ^ 



CH 



10 0 3 2} 



[<t9] 



http://www6.ipdl.jpo. go.jp/tjcontentclben. ip.../%3f%3f=7;9%3a8%3e////// 03-09-17 



101 XI 1 / 1 



• •• 



■* • 



(14) 



27 



28 



€>~<g 



C=C8-<g>- 0-@>-CH=C 



0 



C=CB-0>- 0 -<O^CH=C 



0CH 3 



[0033] 



lit 1 0 } 



http://www6.ipdl.jpo. go.jp/tjcontentdben. ip.../%3f%3f=7;9%3a8%3e////// 03-09-17 



ffllOIXI 1 / 1 




http://www6.ipdl.jpo.oo.jp/tjcontentdben.ip.. 7%3f%3f=7;9%3a8%3e////// 03-09-17 



nil oi xi 1 / 1 



(16) 



#1*2 8 46 57 1 





n 




10 



20 



30 



40 



( 0 0 3 5 ] 3WC % iE?Ltt£ffiigJSfi*. tfTOtWR?- 

. <fc 0 fit *S flT'iEJl* tClfiSr & 
l,<. ^^(CE^fM^ MAC* 10* -10* V 



32 



r*?<fcif>, &#/8±BMS& <^^@) «)BB(CMftt 

[ 0 0 3 6] BEJUffiSttH tOXkt. milt TV 
ar + WrV-JMWW* <^ftfrS*3,189,447 ^«fl 

§^#P.> . W 5 ¥V-fiWm# (#£833 7- 1 60 
98*i£fR^ieiB> . # «J 7 "J -ibT** >8W» <* 
gfl*I*B3,615,402 •TOfflflS. 0 3,620,989 
03,542,544 ^WOS. #£034 5-55 5^&?B, la} 

5 1 - 1 0 9 8 3^'£f& 4$B305 1 -9322 4^£ 
IS. R55-1 7 lOS^ftH, 056-4 14S*& 

6 BJ5 5-108667 *f&fR, BJ5 5 - 1 5 6 9 5 

>R*#*>J:^tr7'yp>HiS* <#EMM«93,i«>.72 

9 #91t9ft. Pl4, 278, 745 ^ttlft. MQ5 5-88 

0 6 4 P35 5-8806 5#£ffi, 049-1 
0 5 5 3 7'^£$R. 05 5 - 5 1 0 8 6^£fSL FI5 6 

- 8 0 0 5 1 K5 6 - 8 8 1 4 1 *H£*g. 05 
7 - 45 5 4 & FJ54 - 1 1 26 3 7#2*S. 
05 5-7 4 546^£&^#.J$> . 7*^U>^7* 

<*B»fflF»3 r 615 f 4W *Mflft, «&B35 1 

- 10 1 0 5#fitR. Wi4 6-3 7 1 2^&3L H4 7 
-25336*f£?S, 4MiBS5 4-5 34 3 5#£«R. 
054-1 1 0 53 6^2$. 05 4 - 1 ! 9 9 2 5* 
gtmMR) . 7 ij -JU7 5 >&«ft ( »«ttl|l3 v 56 
7,450 ^9Mffl£, 03,180,703 ^WfSflS, 03,240,597 
^93S0#. PI 3 ,658, 520 "^^w, |5J4,?32,103 WHO 

Pj4,175 r 9§l ^$ffl^, 1114,012,376 ^Sffl^, ft 
&B349-35702^£«, 039-27577^£ 
IS. #83035 5- 1 4425 0*£tt. 05 6 - 1 1 9 

132^2^, ^56-22437^^, mmznm 
1,110,518 ^m9&im> . r * ->H»*.'Un>sw 

<* <*l]ft^3,526,501 wiia$5#j&> , 

(#BB4$SiFS3 f 257,203 99Mfttt£<cGtt 

Q>%><0) . X?>Jjltr>h*fe>mMt <ftB3Bg5 6- 
4 6 23 4^&W?&J£> . 7JU*U^>fiW# <ftB3 
0354-110837 #£tfm»JR> ■ V>8« 
0: <*B«SflF»3 r 717,462 W9<0«. #83035 4-59 
l4 3-*£tt. P5I5 5-5 20 6 3#£e». 05 5-5 
2 0 64^*8. 05 5-46 7 6 O^IR, pi55- 
8 549 5#£tR. 057 - 1 1 3 5 0^&&, 1=95 7 

- 1 4 8 7 4 9#&<MWf8> . X^A^>aW(li <ft 
B3B26 1 - 2 1 03 6 3*i£t&, 061-2284 5 1 

061-1464 2#£f&. F36 1 - 7 2 2 5 
5*&tR, H6 2-4 7 646#£tR. 062-366 



http://www6j'pdljpo.gojp/tjcontentdbenjp..7%3f%3f=7;9%3a8%3e/W^ 03-09-17 



wioiAi i / i 



a?) 

7 4*£M. 1 0 65 2^£$R. EH6 2-3 0 

2 5 5^£fS. 36 0-9 34 4 5#a« P H6 0-9 
4 4 6 2^&8L H6 0 - 17 4 7 4 9*&#R. 136 0 
- 1 7 5 0 5 2*£fmMH> tt«W&Ci*t?« 

^^>SJWf* 950,950^ 
^$0^) . #'^5>* <4*B3^2-204 9 9 6^£ 
IS). 7^y>#^^H* <$£EI¥2-2 8 22 63^ 
2rfS> p SMtt*3**ijsT*- <4*P8¥l-2 1 1 3 

[ 0 0 3 7 3 #^tCfc<^Cii, cn6a>lb^5:IE?l 
-7 < V >ffc£*9 <4$ra«l6 3-295696 5^£lR<f 

*'j*T*>ft£to (*BH*«F04 f i27 f 4i2 #esia§, 

45P6R35 3-2703 3#£t&, 6154-58445^ 
IS] 5 4-14963 A*QM. P35 4 - 6 4 2 9 
9#£fK. PH5 5-7 9 4 50^£$g. IU5 5- 1 44 
2 5 B5 6 - 1 19 1 3 2#£f8. PI6 1 - 

295558#£f8. P36 1 -98353^-£&, 1*16 20 
3-29569 5^2;&S£t£6B> r 4$K|*^«KJ|l3fi& 

5, h77*^-2lH. 23H-#*7<r 

>« <ll> .1. 10. 1 5, 2 0-9'l»97x^Jl'2 
1H. 2 3H-^U7^>SI& <ID ;5. 10, 1 
5, SO-fh^X {^>^7.W7*^) - 2 
1H, 23H-^7^> ; *s*)*l>?$0i'7^>* 

!^i> (^#BS> ;^^0A7^Pi/?i>;if 30 

i-^^.'U^frovr— > -, i7^o^r^> ■. ^DA 
7?avr^> ; I8&7jfD*/r-> ; •&7*oi>T- 

[ 0 0 3 8 ] * fc&5?#&IPf3i&T 5 >f fc£4MRtf* * 



1*1*2 8 4 657 1 

34 

ll*7S>ffc£4^«ffl<fcGri*. N, N. N' , 
N* -T" h 57 X-/U-4. 4* -S7^7i^Jl, 
N, N* -^x^'l-N. N* -S> (3 ->*?^7* 
-4,4* -i>T 5 yf7*^^, 2, 2 -t-A 
{ 4 - *> - p - hU.'Urs ^7x^) ^PM>, 1, 

i - ( 4 - 1>- p - h ujut* ^^*-ju> 

^*tJ->. N. N. N* . N* -rh7-p-M>JU- 
4, 4' -^7 5/t'7x-^, 1. 1 - fc'A < 4 
-p - Y "J Jl>7 5 /7*i*} -4-5x-^'?D^ 

b'A ( 4-l>S?&T *->V0 
AO 7 *ZL)l* (4- s :>-p- h »J^7^y 

7xiAO 7*i;l>'^. N, N* -^7x^^- 
N, k* -t> <4->* V*i,'~P*~>l) -4, 4' 

/b'7 s ^^, N, N. N* . N' -^h^?*^ 
jU-4. 4* -t>T ^ si>? *—>lX>-T)l 9 4. 4* 
-t^ {l>7i^^r^/> ^-h"l'7*^k N, 
N. N- Y D < P- h »J*> T * >. 4- p- l- 
VfrrKs) -4* - (4 Cy-p-H'irs/) A 

AO 4-N, N-f^x-XiUr * /- 

4* - N, N-^7*^7^A^^>i:'>. N - 
[0039] $^OE L^Kfctf *&JE?llfi£SIi£ 

i*&<^ 5SSi*5 nin-5iiint:'^^o COiERiHiZ 

SHEWS * ^W>ffc^l»*6tt&S?LtafiHR«B<:» 

[00403 5 *>tCs W**«*JS©ftf+£ 0* 

[004 1] 
[ftl 2] 



http://www6.ipdl.jpo.go.jp/tjcontentdben.ip. ../%3f%3f=7;9%3a8%3e////// 03-09-17 



(18) 



#B8¥7-2 4 0 2 7 7 



CO 0 4 2] 



33 
( 1 

( 2 

< 3 
( 4 

< 5 

< 6 



( 7 



( 8 



( 9 



(10 



(11 



( L2 



( 13 



(14 



( 15 



34 



WU^ugugi 
WWJW 



CH^x^xCH-C^ 

gLjgji^ H c=cHiWugi 
WugLgugL t _ Bu 

* * [flSl 3] 
IP-HC = CH-^HC = CH-^HC-CH-1Q1 



C H 



C H s C H 



[0 0 4 3] tLE&mvf&Z.*i&T!gZ. [0 0 4 5] 

[0044] -jy. wmma<otm£.\sT\t* w*« so [ftu: 



-508— 



(19) 



4$BB¥7-2 4 0 2 7 7 



35 



( 1 ) 



( 2 ) 



< 3 ) 




(t-Bu: J-fH-mg) 



( 4 ) 




( 5 ) 



H „ C (H , C) , - CH- 0^(Q)-^Q)-^5)~(§)~ °" CH * " CH (CH * > ' CH 



I 

H,C(H 2 C) S 



I 

(BiBuQ) (CH,),CH, 



C 6 ) 



( 7 ) 



( 8 ) 



t _ B|1 _^_^ Q^-©^© (t " BU PBD> 



[0 04 6] 



Kfcl 5] 



-509— 



• It 



• a 



( 9 ) 



( 10) 



(20) 



&M¥7-2 40277 



37 



38 





an 



(12) 



( L3) 



(14) 



[0 04 7] 
Hfcl 6] 



OHsKO 



t-Bu 



t-Bu 




t-Bu 



t-Bu 



H,C0 



0CH s 





C = HC-<^>-0^Q^CH=C 





H»C0 



H,C0 



OCH. 



OCH. 



0 ^ ^ 

H,CO 0 



40 C 15) 



(16) 



OCH, 



50 [0 0 4 83 fc££*£tf*£<h*<-C#5. 
—510— 



(21) 



$$BB¥7-2 4 0 2 7 7 



39 



40 



NO, 



[0 0 5 0] 
Hfcl 7] 



C' 
ii 

0 



NO 3 
NC 



N0 3 
N0 3 



[0 0 5 1] te£<D-buW&y)V*US «r 
81195 7 - 1 4 9 2 5 9* ^5 8- 5 5 4 5 0^, 

63-10406 i^^iciaa$nTv^z>h^ 

(Polymer Preprints, Japan) J §13 71, ^3 
^, 16 8 l^-v* (1 9 8 8*) fc£fcfB«3nTV> 

[0 0 5 2] 
Hfcl 8] 

t-Bu t-Bu 
t-Bu 



10 




t-Bu 

[0 0 5 3] fcifCO^x 
[0 0 54] 
Mtl 9] 

NC 



20 




C H 3 S C H s 
0 0 



30 




[0 0 5 5] fc£©^*£^>^:Mr5/FR*# 
[0 0 5 6] 
[flS2 0] 

o = c c — o 

O = C C =0 
[0 0 5 7] ^^^l/MUl/^t*, Mif 4? 

ens. $ sic* r*>*— ^ • *:/ • r^-f h • y 

(J. Appl.Phys.)j ^2 71, SS2 6 9^-:x 
(1 9 8 8*) U£\zWRZtVZ^Z> 
[0 0 5 8] 
Hfcl 2 1] 



50 



[0 0 5 9] T*Sn«ft^ft 4$MflS6 0 -6 9 6 5 
7* 16 1- 1 4 3 7 84^, ^61-148159 

^'&mte£\z&mznx\,*zyu*u~VT>**>n 

m#. &m*B 61-225151* N6 1 -2 3 3 7 

X • X (Appl. Phys. Lett.) J ^5 5#, il4 

8 9-^— 5> (1 9 8 9*) KEtt^riT^STB©:**' 

[0 0 6 0] 
[fc2 2] 

CH0^k> c(cH,) ' 

P B D 

[0 0 6 1] ft£«*tf«C£«t'C*«. Sfc, WBIPS 
5 9- 1 9 4 3 9 3^»ClB«*nT^*-«0«^ 



[0 0 6 2] 
Mb 2 3] 
t-Bu 



t-Bu 



B B O T 

[0063] T*$n*ft'&**«»a-c**« 



—511— 



(22) 



«rH¥7-2 4 0 2 7 7 



41 

[oo6 4] 2*>\z. &&mg,mmz&vz>ttmi>kmm 
^Ltn m^&mmzsn. ^^ytm^^mizn 

h**w>r p««tt«W ens. 
hux (8-^/'j/-;w 7Ji/S— ^ ■ 
N - N 



42 



A r 



A r 



*A, HJX (5. 7-^DD-8-*yU/-W 7 

ju^-^a, hux (5, y-^p^-s-^uy 
t;i^~^a, hUx (2-^-8-*yu 

W2±> V^*>"?A, m, #U^A, XX 

fcL -HiS* (XWfttf (XV) 
[0 0 6 5] 
10 [ft; 2 4] 



• (XIV) 



N - N N - N 

4 Q jLAr'« 4 0 ]L A r 



(XV) 



[0 0 6 6] HC*. Ar ll -Ar^t ^n^n@& 

r is ar H n ^n^nte^T&tfwcH— 



fc, Btttl/tttK**l-l oomj«, ft* 
^ si-i oa)7;^^ySx«'>7y^tWf en 

[0 0 6 7] 

Hfc2 5] 




co».) . c^X<0>l7j^H0^7^0HO^ era. 



N — N 



N - N 



[0068] T*$nsft^«ft^2***«f en*. 
lb^ £<D'&toommtomz & o siltmts z 

<h#T#*. bTtDKJl^ M5nm- 

5 umM&m-em&nz. z.<D{tm&nm\z* znz<D 
^Tt>*^u & * » ttttn t ttwaoib^ft^ e & * 



«tt^»T?*D, CKOfttRJC^^Ttt* *l«.8#UXy 

ra*K»T****«j i99i¥, 

2£4 0*. S3 5 9 M-^fcEfSnT^S. *55^ 
50 fc:*lt>Ttt, *WMi:ft^T, ;icDft«fcJ;**r« 



—512— 



(23) 



7-240277 



43 

[0 0 6 9] *ftm<Dm®2>mmz*vEm&QTE?it:&. 




♦ P9 3/0 1 1 9 8Kia«$nTV>£jiDT&5 8 m^r 

[0 0 7 0] 
Mb 2 6] 



C = CH-<0>-N-<P> 



<□>- C H = C H C H 



O C H s 



N 



-<Q- CH-CH — <Q^N 



Q(6 



N' 
I 

C ,H » 



O- ch = ch -O- ? CH = c 



CH = CH N -^Q- CH = CH -^Q 



[0 0 7 1] 



Mb 2 7] 



(24) 



45 



46 



Q— P- CH = CH-^-CH = CH -Q— P 

^ «H » CiH 8 
C H = C H-<Q-^C H = C H-XQ— H 





N 




"N 
C ,H . 



O-n H = C n-Q^Qrc H = C MQ-N 

0-?-0- c H - c «-0" c H - ° h -CH 



C H 



<QX-N -0-C H = C H-Qh^C H = C H-^-N 



2] 



H 



C H s 

C H H = C H-Q 

CHi 

Mb2 8] 



(25) 



47 



48 



CH -©-c h = c h-Q-c H = C H^Q-N 




CH = CH -©-J-Q 
CH-CH -0-N<2> 



^>-C H = C H-^^C H = C H-Q- ( 



N 
I 

C iHi 




N 

A «H . 



C H 



H 



C H 



0~ c H = c H_ O^Q^ c H = c h- 0"!? 



H 



MC2 9] 



49 



(26) 



C H 



#B8¥7-24 0 2 7 7 



50 




C H . O -^-C H - C H-Q>-C H - C C H 



C H , O 



O C H . 



H = C H-0-0-C H = C H-0C°> 

0-rO- c « - c »CH « - c «-0-s-0 

6> CH . 



CH.O 



0-n-0-ch-ch^hQ^ch = ch-0-n-0 

^-^0 C H , C H , 



[0 0 7 4] 



0-°^©- C H = C H ^0" C H - C «-<Q-0 C H , 

O C H , 

H'c— n -0-° H = c »-0- c " - c h ^O 

o 

Ht3 03 



—516— 



(27) 



51 



52 



<Qkc h = c h-O-c h = c hhQhj 

<^^-C H = C H ' 



/CH = CH-<PM^ 

^-0-CH = CH^5 

0 \CH = CH^N^ 



H 9 C 
H a C 



: *-C^CH«CH-0 



CH-CH' 



,C H 
C H 
.C H 



Q-^P>-CH-CH 




C H = C H-O-Nv'' " ' 

C H . 

D 



* * [ft3 1] 

C H - C H 




N 
I 

C H 



CH-CH-Q 



N 
I 

C H 




N 
I 

C H' i 



Q-C H = C H ^P^Q>-C H = C C H 

<QhCH = CH 



^ 0-CH= CH 

50 Wb3 2] 



• i 



(28) 



W7-240 2 7 7 



53 



54 



Q 

5-CH = CH^Q 
Q> C S T A ) . 



Q 

O 



= c 



NO 



H , C~tT%- C H = C H-<^^>-C H 

O 



H 




' c "C^" c H = c ""O' -0 H = c H_ 0 > 

o 



CH = CH -^Q> 
( S T P y ) 

C H = C H — <Q>— C H = C H — <Q> 

< S T S T P y ) 

C H = C H — (^^— c H ' 
( M e S T P y ) 






[0 0 7 7] 



40 [fc3 3] 



—518— 



■ > 



(29) 



^¥7-24 0 2 7 7 



55 



56 






OC:H. 



OC.Ht 



O C » H 



C H = C 




C H = C H 





CH-CH-0-CH = CH-^) 




CH = CH 





C H = C H 




C H 



[0 0 7 8] 
Mb 3 4] 



40 



—519— 



(30) 



&m 5 P7-2 4 0 2 7 7 



57 



58 



( S T P e ) 




C H *= C H 




CH = CH 




10 




CH-CH HQ 



xhfe JMtftRftMt&n^-r 
*«, -{&ic#~hira&M£5 o~4 5 on, K^Sio 

- s -10-'Pa, ifM0.0 1-5 0nm/sec, 
g&i&Jf- 5 0 — 3 0 Ot, fiSJ^B nm— 5 um<Dtfom 

*-<B±t;:[g«Jfl«R^ 10-5 0 0nm 

**b<tt, 5 0-2 0 0 nm(Dffiffi(DEIJftf;:ft£><J;5 

8««W«ttl:J:D. BfH© E L *^at# £ 
[0 0 8 0] 

-CI2ft». 50 



(1) EL«fOffK 

2 5mmX 7 5 mm XI. lrara©^7XSfi CB#&# 
«*) M, OA-2D ±fc, ITOSStSCta 
nmOJS^THRL&fctf) CS*:f75V yZQW 

KU UV CUV3 0 0, IfA^-O^-t 
->3^JH±HD £1 0#fflfrofcfcCQT<&3<, Z.CD&W 

^mm^mommmm cb*xs&« m so <*> 

N, N' -tTX (3-^^7x-;W -N, N* -5* 
7xzjl, (l, I' -tf7ir:;W -4, 4* -y7$ 
> (TPD) $2 0 0mgAn, ttCD^U rf^R&tt 
JnR#-hfc4. 4' -tfx (2, 2* -y^x-;nf 
tf7x-;i/ (DPVBi) S2 0 0mgAn, <* 

u 7?>m&£mf&i£- v \zmm&xmm*t 

T**<fr&tt (A) <»l£fc*vr. ) £2 0 OmgA 

D<Z>AofcffttB#-h£2 1 5-2 2 0<C£TM*U 
»§»»S0. 1-0. 3nm/»-CRW3a»aS«JiKR»L, 
T» R»bnmOjEattXJB*«RS*fc. -^i:€r> 

H£:fc<, lEftSAJf IdDPVB i mhWtlt 
cnmailf;, COtf^l:j^ (A) ©#- h 
&HnJ»U X3KJIKfl?frtt (A) Sr^bfeo £(Z><t# 
©IfMttDPVBiolfM CtBlS 

(B) ] C^IT, (A) ORttRftft (O 

ic^fc ) ti/fc. *<d&. n&m&±fm\zmis* m 

8-kFnm;U>'7^^A^ (A 1 q) 
0 OmgAtlT, iafi^lxiO^Pa* 

T«mufco ^^t, mmmmo. 01-0.03 nm/g> 

T8-kHnm/U> • T)V$~y&mft (A 1 

q) *R»b»»JB&dnm^fifilxfc. 

m&mo. 1 nm/g>, V^i^/t&RaRRl. 4 nm 

L£. RVttl 5 0 nmtfto^ ft:fe* l£@tf>£f«s 
tt8 5XTT»^fc. »2*fc#li(DRJ*£^-«-. 
&Ha>n#T**MfllC. *<0**RKS*LTXU:/V* 
^laOtfffllfctSl^, I TO, TPD, DPV 
B i (H-bT>^UfcB) 2fct/A 1 q®©JS*f*tt, 
*U?*U. 8 6, 1. 7, 1. 7 5Rtfl. 7T?*tK JKDMtC 
*tfV*T, ±IB^TO (nd) 1 , (nd) 2 , C (n 
d) 1 + (nd) 2 ) tn6(D»S«*ARtK 
m<h^^3*^^-r. 

[0 0 8 1] 

ERl] 



—520— 



[0 0 8 2] 



[0 0 8 3] 



[0 0 84] 



59 



(31) 

m i i 



^H¥7-2 4 0 2 7 7 



60 





(A) 


(B) 
( n m/t>) 


(C) 


m&to 1 


P A V B i 


2. 8-3. 5 


0. 0 7 5 


£16*12 


P A V B 


3. 2 -3. 4 


0. 1 0 




P A VTP 


2. 7 -3. 5 


0. 1 3 


ifcttfll 1 


P A V B i 


2. 5-3. 0 


0. 0 9 


it^^J 2 


P AV B 


3. 0 -4. 0 


0. 0 9 


ifcttfll 3 


P AVTP 


2. 7 -3. 5 


0. 1 3 



* * Mb 3 5 ] 



P A V B i : 



0;Och-ch-0 



( Ox 



P A V B : 



CHCH H - c H -O c H - c »-0-?-0 
6 



P A V T P 



<0>-N-<0^CH=C B ^^>^-C«.CH-O-N^> 



* * [^2] 
W 2 » 





&B(DIJI# (nm) 


a 


b 


c 


d 


XttM 1 


1 2 0 


8 0 


4 0 


2 0 


£16*12 


1 2 0 


8 0 


4 0 


2 0 


HftW 3 


1 0 0 


1 1 0 


4 0 


2 0 


ifct&« 1 


1 0 0 


6 0 


4 0 


2 0 




1 0 0 


6 0 


4 0 


2 0 


JtttW 3 


1 0 0 


8 0 


4 0 


2 0 



»S] 



—521— 



[0 0 8 5] 
CS4] 



61 



(32) 

m 3 1 



«r5i¥7-2 4 0 2 7 7 



62 





* 3* 01 Jg 


(n d )i 


(n d)i 


C(ad>, + (nd), ) 


*\7 t& /5H 1 


80 xi. 7 +40X1.75 

i OA V 1 T 


120 XI. 86 


4 6 a 


nts^y 2 


80 XI. 7 + 40X 1.75 
+ 20X1,7 


120 xi. 86 


4 6 3 


SJJS0J3 


110 XI. 7 4-40X 1.75 
+ 20X1.7 


100 xi. 86 


4 7 7 


it&W 1 


60 XI. 7 +40X1.75 
+ 20X1.7 


100 XI. 86 


3 9 2 


JfcttW 2 


60 xi. 7 +40X1.75 
+ 20X1.7 


100 xl.86 


3 9 2 


ttt$0»J 3 


80 XI. 7 +40X1.75 
+ 20X1.7 


100 xl.86 


4 2 6 



m 3 2 





Jl 

<n m) 


m 




4 6 3 


2 




4 6 3 


2 


nnw3 


4 7 7 


2 


itfcfli 1 


3 9 2 


2 


Jtttfl 2 


3 9 2 


2 




4 2 6 


2 



[0 0 8 61 mffiMl~~3~Cte. An/K C (nd) i 
+ (nd) j ) = 2m^ (m=2) ktMt&fc 

fi8fiiDfnt^5 (IT^ScS: A = 440-490 
nm) . 

(2) *roni& m« 

±E (l) Ti^nfc^fi:, m4gtc^-rmJES^im 

[0 0 8 7] 
Bc5] 



—522— 



(33) #if7-240 2 7 7 

63 64 

m 4 S 





EC 

He± XX. 

( V ) 


(/lb £11 

(rnA / cm* ) 


est. 

(cd/m 2 ) 




f^Sfe^ 1 


8 


5. 1 4 


2 1 5 


(0. 159. 0. 192) 


2 


8 


3. 0 


1 9 4 


(0. 180. 0. 275) 


fSffl£093 


8 


3. 3 8 


1 0 2 


(0.173. 0.181) 


IfcCftfli 1 


6 


6. 9 


1 1 9 


(0.157. 0.242) 


Jt&0»J 2 


8 


2. 5 8 


1 6 0 


(0.179. 0.326) 




8 


6. 6 7 


2 5 3 


(0.181. 0.215) 



[0088] Mfctzmmm i t\mm i . «ft«i2& 
(fift) m<^ow5. inn sosflrrsjgL, 20 

&3fc*W##fi©*4ttfi (A) T&Sfctf). 4*/ 

A C (nd) i + (nd) 2 ] = 2m7t (m=2) <D& 
(3) #f©ELX^h^ 

gotten 1 fttttb««i 1 -x?n*>tirzm^<DE lx^ 

tC, SaS«im4 6 0nm©lf-^*ti8M$n, 

X 5 



« [0 0 8 9] |B*«4~6 

(1) EL^f^a 

l-rfflVifclTOOfttDI:, XflffVl. 9 201 TO 
fefflVifc. 3WB«5W4»Si:ITORt©IBlC 
KJBttirFJM^fc*BSr*2. 4OTiO z MS:, Xffi 
JS#j£JC«fcOKJ»4 8nmT«ttfc. S^lL «K0|6 

*i.3 80MgFj n&Mmmz&vmmson 

[0 0 9 0] 
[*6] 



a 





& JS CD IS W- (nm) 


a 


b 


c 


d 


TiOiJS 


UgPaS 


nmm 4 


1 I 6 


8 0 


4 0 


2 0 






5 


6 0 


- 8 0 


4 0 


2 0 


4 8 




fSJfeffl 6 


1 2 0 


8 0 


4 0 


2 0 




8 0 



[0 0 9 1] 



ram 



65 



(34) 

* 6 $-1 



4#B8¥7-2 4 0 2 7 7 



ft? 







it ^ BE 


J? 






(nd), 


(nd), X(i(nd). 


T10.B 
(nd)« 


C(nd), + (od),] 
Xtt [(nd), +(nd),] 




80X1.7 +40X1.75 
+20X1.7 


116X1.92 




4 6 3 




80X1.7 +40X1.75 
+20x1.7 


60X1.86 


48x 
2.4 


3 5 1 


HSSEPJ6 


80X1.7 +40X1.75 
+20X1.7 


120X1.86 




4 6 3 



[0 0 9 2] 



& 6 31- 2 





( n m) 


m 




4 6 3 


2 


5 


4 7 0 


2 




4 6 3 


! 2 



[0093] nmms-ete. mmvr&TMmtmwmm 

tKDmSTVKtttfiSiCZW* %&&m\Z C (nd) 
i + (nd) 3 ] T&D, RmTHiLffltTZ&ik-rzW 
4tc/A C (nd) i + (nd) s 3 = (2m- 1) n * 

3S 7 3* 



* (m= 2) $«J£t5S^<i:^oTl^, ±&CQ<fc5 
I:, 4?t/Ax ( (nd) i + (n d) 3 + (n 
d) 4 ] = 2mn (m=2) Rtf 4 */A X C (n 
d) i + (nd) a 3 = (2m- 1) n (m=2) (£ 
JIT, A = 4 6 6 n m) £g|i£#f 5 ttlBfcUTV^. fi£ 

(2) KToMK. £&CDM£ 

±e (i) 'vn^tircm^z, *7«ics-r«jEftB«ip 
taw. 

[0 0 9 4] 
K9] 





m ee 


mm* 


Hi K 


K 




(V) 


(bA/cb*) 


(cd/B*) 




S*»« 4 


8 


5 


2 0 0 


(0.159. 0. 170) 


5 


8 


4. 5 


1 7 0 


(0. 151. 0. 134) 


USteW 6 


8 


4. 6 


2 1 0 


(0. 158. 0. 175) 



[0095] $mw4~6\z. tvf nfcitttm fcft^ 

-7-f;^-ft«V^fc»«Ttt, 8*^1/2-1/3 
[0 0 9 6] 



[0 2] gffiftl 1 R«tttt« 1 T# g nfc*T© E L 



—524— 



(35) 



W7-2 4 0 2 7 7 




(si) int. ci. 6 m\tm ff \Hmmm^ f i 

H 0 5 B 33/28 



HI 01 XI 1 / 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About organic electroluminescent element (it is hereafter 
written as an organic EL element.), in more detail, in the element of specific 
composition, this invention controls the optical thickness from an anode plate to 
cathode, and relates to the organic EL element which raised especially the color purity 
of blue luminescence. 
[0002] 

[Description of the Prior Art] Generally, since its visibility is high since an EL element 
is a self-luminescence, and it is a perfect solid-state component and handling is 
easy while excelling in shock resistance, the use as a light emitting device in various 
display attracts attention. Since there are an inorganic EL element which used the 
inorganic compound for luminescent material, and an organic EL element using the 
organic compound as EL element, among these an organic EL element can make 
applied voltage low sharply, the utilization research is made positively. About the 
composition of the above-mentioned organic EL element, the thing of composition, 
such as what prepared suitably the hole-injection transporting bed and the electron- 
injection transporting bed in this on the basis of the composition of an anode plate / 
luminous layer / cathode, for example, an anode plate / hole-injection transporting 
bed / luminous layer / cathode, and an anode plate / hole-injection transporting 
bed / luminous layer / electron-injection transporting bed / cathode, is known. This 
hole-injection transporting bed has the function to transmit the electron hole poured 
in from the anode plate to a luminous layer, and the electron-injection transporting 
bed has the function to transmit the electron poured in from cathode to a luminous 
layer. And it is known that the electron which many electron holes were poured more 
into the luminous layer by low electric field, and was further poured into the luminous 
layer from cathode or the electron-injection transporting bed by making this hole- 
injection transporting bed intervene between a luminous layer and an anode plate will 
be accumulated at the interface of a hole-injection transporting bed and a luminous 
layer, and luminous efficiency will go up it since a hole-injection transporting bed 
does not convey an electron. 

[0003] In such an organic EL element, each thickness of the thickness of each class 
in the organic multilayer section which intervenes between an anode plate and 
cathode, for example, a hole-injection transporting bed, a luminous layer, and an 
electron-injection layer is controlled, and many attempts which obtain the maximum 
efficiency and the maximum, highest brightness are made. For example, in the 
composition of an anode plate / electron hole transportability luminous layer / 
electronic transporting bed / cathode, the thickness of an electronic transporting bed 
is controlled to 30-60nm, and the technology which aimed at improvement in 
luminous efficiency is indicated (JP, 4-1 37485, A). This shows that the distance 
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between a luminous layer and cathode is an important factor. Moreover, the thickness 
of an electronic -transporting bed is controlled, and in case the light produced from a 
luminous layer and the light reflected from cathode interfere, the technology 
reinforced substantially is indicated (JP,4-328295,A). 

[0004] however, in the technology of these, it is not shown at all by by selecting the 
optical thickness of the layer containing the organic multilayer section inserted by two 
reflection nature interfaces that the color purity of an element can improve 
Furthermore, although it was required with such technology to control the thickness of 
an electronic transporting bed, the electron-injection layer participated in 
luminescence in this case, color purity deteriorated, or the situation of efficiency 
falling which is not desirable was invited, and the improvement was called for. 
Moreover, the EL element of composition of having inserted the metallic oxide 
between an anode plate and cathode is indicated (JP, 4-334895, A). However, in this 
technology, the metallic-oxide layer is prepared in order to intercept the ultraviolet 
rays which bring about degradation of an organic layer, and technology of this 
invention is not suggested. Furthermore, it is the composition of an anode plate / 
hole-injection layer / luminous layer / electron-injection layer / cathode, and the EL 
element using the mixolimnion of a specific metal complex and organic compounds 
other than this is proposed as this electron-injection layer (Japanese Patent 
Application No. No. 96407 [ five to ]). However, in this technology, it has not set up 
so that the intensity in the wavelength from which EL light which generates the optical 
thickness of the organic multilayer section was selected may be reinforced, and this 
is not shown at all. Moreover, in the element which consists of a substrate / dielectric 
multilayer / transparent electrode / the organic multilayer section / cathode, the 
technology of raising color purity is known by controlling the sum total optical 
thickness of a transparent electrode and the organic multilayer section. However, it is 
necessary to use a dielectric multilayer and does not escape becoming cost quantity 
in this technology. 

[0005] On the other hand, in the composition of a transparent electrode / dielectric 
layer / fluorescent substance layer / dielectric layer / back plate, the technology with 
which it was made for the thickness (d) and the refractive index of the laminated- 
structure object of a fluorescent substance layer or a fluorescent substance layer, and 
a dielectric layer (eta) to fill the relational expression of d=k-eta-lambda/2 (here, 
lambda is luminescence wavelength.) is indicated (JP, 2-46695, A). Moreover, the 
insulator layer which consists of an oxide etc. is used for the dielectric layer, this 
technology — setting — this fluorescent substance layer — inorganic fluorescent 
substances, such as ZnS, — It is made to interfere in between the interface of a 
transparent electrode and a dielectric layer, and the interfaces of a dielectric layer and 
a back plate after reflecting multiply the light emitted from a fluorescent substance 
layer by setting up the thickness of the laminated-structure object of a fluorescent 
substance layer or a fluorescent substance layer, and a dielectric layer according to 
the refractive index. However, with this composition, since the refractive index of a 
transparent electrode is about [ 1 .8 or less ] while it is 2.0 or more, the refractive 
index of a dielectric layer or a fluorescent substance layer deals with the interface of 
this transparent electrode and a dielectric layer as reflection nature. On the other 
hand, in the composition of the transparent electrode / organic multilayer section / 
cathode currently indicated by this invention, the refractive indexes of the organic 
multilayer section are 1 .6-1 .8, and it cannot be said that the interface of a 
transparent electrode and the organic multilayer section is reflection nature. Dealing 
with the interface of a transparent electrode and a substrate, the interface of a 
transparent electrode and a high refractility ground layer, or the interface of a 
transparent electrode and a low refractility ground layer as reflection nature, and 
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controlling the sum total optical thickness of a transparent electrode and the organic 
multilayer section by above-mentioned JP, 2-46695, A like this invention, is not shown 
at all. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention is the basis of such a 
situation, in the element of specific composition, controls the optical thickness from 
an anode plate to cathode, and is made for the purpose of offering the organic EL 
element which raised especially the color purity of blue luminescence. 
[0007] 

[Means for Solving the Problem] This invention persons control optical thickness, and 
as a result of repeating research wholeheartedly that the organic EL element which 
raised the color purity of blue luminescence should be developed, they set in the 
composition of (1) substrate / high retractility transparent electrode / organic 
multilayer section / cathode. The sum total optical thickness of this high retractility 
transparent electrode and the organic multilayer section is set in the composition of 
(2) substrates / a high retractility ground layer / transparent electrode / organic 
multilayer section / cathode. The sum total optical thickness of this high retractility 
ground layer, a transparent electrode, and the organic multilayer section Or the sum 
total optical thickness of a transparent electrode and the organic multilayer section is 
set in the composition of (3) substrates / a low retractility ground layer / transparent 
electrode / organic multilayer section / cathode. It found out that the purpose could 
be attained by setting up the sum total optical thickness of this transparent electrode 
and the organic multilayer section so that the intensity in the wavelength from which 
EL light which emits light from the organic multilayer section with a specific refractive 
index was selected may be reinforced, this invention is completed based on this 
knowledge. 

[0008] Namely, this invention is an organic EL element which consists of (1) 
substrate / high retractility transparent electrode / the organic multilayer section / 
cathode. 
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